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Background and Introduction

As part of our on-going assistance to Kaiser-Trentwood 
regarding solid waste and waste management, we have developed 
the following analysis of the data accumulated to date from 
the plant site monitoring wells. The.wells were installed 
to our specifications in September and October, 1979. Water 
table measurements and sampling for nitrate and chloride con
centrations have been carried out since that time. Hydrologic 
and water quality data needs were developed to determine if

source" aquifer is occurring as a 
result of historic and/or current disposal practices at the 
plant. Recommendations for additional monitoring, remedial 
actions and evaluation of those actions are included.

Hydrogeology

The Spokane-Rathdrum Prairie Aquifer has been declared 
a sole source" of water for the Spokane area. It is a highly 
productive aquifer, capable of transmitting large volumes of 
ground water to wells. The transmissivity of the aquifer also 
makes it susceptible to contamination from surface and/or sub
surface sources.

As part of a program to evaluate the aquifer conditions 
below the Trentwood Plant, Kaiser-Trentv^ood recently installed 
five monitoring wells at the plant site, see Figures 123 
and appended boring logs. The boring logs show the unsaturated 
zone below the plant to be generally poorly sorted sands and 
gravels. Gravel with some clay content is reported at or just 
above the water bearing zone in several borings. In fact the 
water level reportedly rose in four of the five wells as they 
were deepened, indicating at least partially confining condi
tions. This confined condition is important in that artesian 
aquifers are much less likely to be contaminated than water 
table aquifers since they have a less permeable, i.e.,

bed above the water bearing unit and have a potential 
gradient toward the surface. Note> however, that the confining 
units in the vicinity of Kaiser-Trentwood are not continuous 
as shown by the well logs, and at least some o± the contaminants 
infiltrating from the surface and accumulating above these 
lenticular units could eventually be expected to "spill over" 
to the stratigraphically lower units. The extent of this "spill 
over can not be,quantified given the available data base and 
would require extensive drilling and very detailed subsurface 
control.

The extremely high hydraulic conductivity of the aquifer 
^oc^ented, e.g. , T = 2.5x10^ f tVday, , in the vicinity 

of Trentwood. These high transmissivity values reflect the
gravelly aquifer. Pore velocities are reported 

at 60 to 90 ft/day and result in a potential for ’rapid movement 
Of ground-water coincident contaminants in the aquifer.

’^1
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The general ground-water flow system at the Trentwood 
Plant is complicated by the adjacent Spokane River. Review 
of the various regional hydrogeologic studies of the Spokane- 
Rathdrum Prairie Aquifer indicate that the Spokane River is 
generally a losing stream above Sullivan Road and a gaining 
stream below the road. Some reports discuss seasonal rever
sals in the gradient, i.e., flow into and away from the 
Spokane River.

Figures 2 . and 3 and the appended boring logs show the 
relative elevations of the water bearing zones and the poten- 
tiometric surface, at the time the monitoring wells were 
installed as well as more recently. The water bearing zones 
are reportedly below the Spokane River elevation and even with 
the rise in the potentiometric surface with increased drilling 
depth, the potential gradient appeared to be away from the 
river between the months of October, 1979, and February, 1980, 
while more recent measurement on March'3, 1980, show that the 
gradient is generally toward the river at this time. Figures 4 
and 5 show the approximate water table configuration during 
October, 1979, and May, 1980. These figures show the seasonal 
gaining and losing nature of the Spokane River. Comparison 
of well hydrographs for monitoring wells #1, #2 and #3, which 
are near the river, with the river hydrograph. Figures 6, 7 and 
8, emphasize the intimate connection between the aquifer and 
this surface water.

The interdependence of the river and the aquifer is par
tially facilitated by the ability of the aquifer to transmit 
water. As described above, the Spokane aquifer is highly 
permeable and readily transmits large volumes of ground-water 
underflow. For example, the transmissivity value listed above 
(2.5 X 10® ftVday); the average gradient through the plant 
area 0.0007 to 0.001 ft/ft; and a unit aquifer width of 500 ft, 
i.e., the approximate width of the East Landfill, would transmit 
6.9 to 10.9 million gal/day of ground-water underflow. These 
large volumes of underflow have a carrying capacity and/or 
dilution potential much like a large stream even for conservative 
water coincident contaminants, i.e., those not generally filtered, 
adsorbed or attenuated except via dilution. We should note that 
our hydrologic and water quality monitoring deal with only that 
amount of underflow susceptible to interception by the monitoring 
wells and the plant production well. This is 10 to 20 percent 
of the total underflow assuming that the aquifer is about 280 
feet thick as reported in earlier studies. It is however, the 
portion of the aquifer most heavily utilized.

Recharge to the aquifer below the plant is primarily from 
inflow, surface and ground water, as' outlined above. However, 
infiltrating precipitation is also a contributor to the ground
water. Recharge above the East and West Landfill sites is...........
dependent upon precipitation; soil moisture retention and 
evapotranspiration. The East Landfill has effectively no soil 
overlying the filled areas and a large portion of the pit is

-5-
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FIGURE 6

KAISER-TRENTWOOD HYDROGRAPH WELL #1
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FIGURE 7

KAISER-TRENTWOOD HYDROGRAPH - WELL #2
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FIGURE 8

KAISER-TRENTWOOD HYDROGRAPH - WELL #3
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an open catchment area. The trench fill operation at the West 
Landfill also has very little or no soil cover. Even where 
there has been no disturbance or excavation of the topsoil at 
the plant, there is only a shallow veneer of top soil. That 
top soil has a reported high permeability of greater than 10“** 
cm/sec and a very low soil moisture holding capacity. These 
conditions result in almost no surface runoff and a minimum 
of actual water loss to evapotranspiration. The filled 
and open pit area at the East Landfill is estimated to have a 
moisture holding capacity of one inch, which may be a high 
estimate given the topography, centripetal drainage, absence 
of fine grained soil and paucity of vegetation. Under these 
conditions, infiltration and downward percolation of nearly 
10 in/yr or about 1.5 million gal/yr is calculated. Because 
of seasonally frozen ground and snow accumulation, much of 
this downward "flush" takes place rapidly during the early 
spring thaw.

Water Quality

Extensive areawide ground-water sampling and testing 
was carried out during development of the Spokane-Rathdrum 
Prairie "sole source" aquifer evaluation. This data has shown 
background nitrate and chloride levels at the on-site production 
well to be 1.4 to 5.4 mg/1 and 3 to 60 mg/1, respectively, see 
Appended STORET data. The Trentwood Plant has had a history 
of seasonally, i.e., spring, elevated nitrate and chloride 
levels in its production wells. Nitrate has periodically 
exceeded the Primary Drinking Water Standard of 10 mg/1 nitrate- 
nitrogen (NO3-N). This situation is a major concern and essen
tially responsible for this analysis.

Chloride and NO3-N data collected from November 1, 1979, 
through June 6, 1980, at the five on-site wells is included in 
Tables 1 and 2. Figures 6 through 10 also show graphically the 
relationships between precipitation, changes in river stage and 
water table elevation at each of the monitoring wells.

Only one winter season of integrated water quality/ 
hydrology data is available but this indicates' some cause and 
effect relationships. The location of the East Landfill up- 
gradient from well #4 and the production well makes it a prime 
potential source of increased contamination of the aquifer and 
consequently the wells. Some black dross was reportedly dis
posed of in this site in earlier years. As reported in our 
April, 1978, preliminary evaluation the black dross reportedly 
includes: -

Sodium chloride (NaCl) 
Potassium chloride (KCl) 
Nitrides and Carbides 
Cryolite (NaAl2Fg or KAL 
Aluminum oxide (A1„0^) 
Aluminum (Al) ^ ^

(Al2N_;Al.C^]

39%
19%

1%
2%

35%
4%

-11-
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TABLE 1
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CHLORIDES (mg/1)

DATE WELL #1 WELL #2 WELL #3 WELL #4 WELL #5

11/01/79 29. 9 4.7 3.0 5.1 1.4
02/25/80 43.8 2.9 2.5
03/11/80 - - - 0.0 4.0
03/17/80 35.0 4.0 1.0 — ««
03/18/80 - - - 7.0 0.0
03/24/80 34.0 2.0 0.0
03/25/80 - - - 4.0 0.0
03/31/80 41.0 0.0 1.0 *
04/01/80 - - - > 4.0 0.0
04/07/80 41.0 2.0 4.0 —
04/08/80 - - - 4.0 0.0
04/14/80 41.0 1.0 1.0 -
04/15/80 - - - 3.0 0.0
04/21/80 37.0 12.0 0.0 —
04/24/80 - - - 7.0 2.0
04/28/80 42.0 13.0 1.0 —
04/29/80 - - - 109.0 1.0
05/05/80 39.0 15.0 3.0 161.0 2.0
05/12/80 36.0 11.0 - —
05/13/80 - .-r .. - 74.0 1.0
05/30/80 - - - 33.0 6.0
06/02/80 25.0 4.0 1.0 —
06/09/80 36.0 4.0 1.0
06/10/80 - - — 6.0 1.0

-•'.r
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TABLE 2 

NITRATES (ppm)

DATE WELL #1 WELL #2 WELL #3 WELL #4 WELL #5

11/01/79 3.4 1.5 1.6 2.6 1.3
02/25/80 4.0 1.5 1.8 - -
02/29/80 - - - 4.0 2.0
03/11/80 - - - 4.0 4.0
03/17/80 7.0 5.0 6.0 - -
03/18/80 - - - 6.0 6.0
03/24/80 3.0 3.0 1.0 - -
03/25/80 - - *

1.0 1.0
03/31/80 3.0 2.0 3.0 -
04/01/80 - - - 2.0 0.0
04/07/80 0.0 1.0 1.0 - —
04/08/80 - - - 0.0 2.0
04/14/80 2.0 2.0 2.0 - -
04/15/80 - - - 2.0 2.0
04/21/80 1.0 1. 0 1.0 - -
04/24/80 - - - 1.0 1.0
04/28/80 0.0 0.0 1.0 - -
04/29/80 - - - 0.0 0.0
05/05/80 0.0 0. 0 0.0 0.0 0.0
05/12/80 1.0 1.0- 0.0 - -
05/13/80 - - - 1.0 2.0
05/30/80 - - 2.0 2.0
06/02/80 0.0 0.0 0.0 . ./ - -
06/09/80 0.0 0.0 0.0 - —
06/10/80 — — — 0.0 0.0

-13-



FIGURE 9

KAISER-TRENTWOOD HYDROGRAPH - WELL m

a 1933-

1929

a 1927 - 60 R

1923
CHLORIDES-

NITRATES-

S 2014

2012

- 2010

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25
October Hovembor Docoinbcr

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 2025
April May Juno July

5 10 15 20 25 5 10 15 20 25 5 101520 25
January Eebruary March

'I'roni u.S.O.S. Gayo above Liberty Bridyu, between river miles 93-s 94. Gage datum is 2000.0 feet above n.s.l.



I
M
Ul

I

FIGURE 10

KAISER-TRENTWOOD HYDROGRAPH - WELL #5
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Chloride salts reportedly account for Xucrc than one-half 
of the dross blocks total weight. Chlorides are extremely 
soluble and small concentrations are easily measured in the 
laboratory. Chloride migrates relatively freely through the 
saturated zone, making it a good tracer for delineating zones 
of ground-water contamination. The secondary drinking water 
limit for chlorides, as established by E.P.A., is relatively 
high at 250 mg/1. Chlorides in drinking water are not gener
ally harmful to humans until extremely high concentrations 
are reached, although they may be injurious to some people 
suffering from diseases of the heart or kidneys. Restrictions 
for drinking water chloride limits are generally based on 
palatability rather than health (McKee and Wolf, 1963). Roe 
(1978) reported that some taste problems had been experienced 
with water from the present on-site well, see Appendix A and 
later discussion.

A small percentage of the dross is reportedly aliaminum 
carbides and nitrides. Aluminum carbides react with water to 
form alumimam hydroxide and methane'-gas. This gas poses no 
threat to ground-water quality and the alumimmi hydroxide is 
a doubtful threat. On the other hand, nitride ions are unstable 
in aqueous solution, since they react with water to form ammonia 
and hydroxide ions. Note: The distinct ammonia odor experienced
in the presence of the dross. Nitrification of ammonia (NH4) to 
nitrite (NO2) and thence to nitrate (NO3) takes place relatively 
rapidly under oxidizing conditions. These oxidizing conditions 
are common to the unsaturated zone between the land surface and 
the water table. Denitrification or a reduction in the nitrogen 
concentration can and probably does take place to a certain 
extent through the volatilization of ammonia and its loss to the 
atmosphere. Nitrate, like chloride, is an excellent tracer for 
delineation of zones of ground-water contamination. They are 
soluble and travel freely through the saturated zone via the 
ground-water flow systems and are primarily attenuated by 
hydrodynamic dispension and dilution.

On the other hand the West Landfill reportedly includes 
little or no dross in its waste. It is significant that there 
is less increase in the chloride concentration at wells #1, #2,
#3 and #5 than at well #4, see Figure 11. Well #1 is somewhat 
higher than Nos. 2, 3 and 5 and this may be due to subsurface 
channelization away from the West Landfill or limited seepage 
from the lagoon site. Note that well #1 also registered a 
slightly higher NO3-N concentration than the.other sites, see 
Figure 12.

During this sampling period, none of the monitoring wells 
reached the previously high concentrations recorded for the 
production well or the Primary Water Standard for NO3-N, i.e.,
10 mg/1. Note that these same limits apply to the current 
Resource Conservation and Recovery Act(RCRA) limits for allow
able ground-water degradation at the edge of the waste site.

The uniform increase in NO3-N concentrations at all wells.

-16-
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FIGURE 11

CLORIDES ALL WELLS
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see Figure 12, including those near the Spokane River as well 
as #4 downgradient from the East Landfill and #5 away from 
all potential Trentwood Plant sources indicates that seasonally 
infiltrating recharge is the prime driving force for contam
ination of the upper portion of the aquifer. Chlorides are 
a major contaminant in the East Landfill and increased dramat
ically only at #4 indicating that the spring melting of frozen 
ground and flushing of the recharge through the waste results 
in a seasonal contamination of the aquifer and consequently 
the downgradient production well.

One complication to the above interpretation is that a 
number of off-site contamination sources may exist. Spills 
and leaks have been doci^ented at the industrial complex east 
of the plant and open piles of dross at an aluminum recovery 
operation southeast of the site may contribute to the generally 
higher concentrations of NO3-N and Cl at the Trentwood Plant 
as opposed to the Industrial Park, see Appendix B STORET data.

Potential Actions

Efforts to minimize the generation of leachate and conse
quently ground-water contamination at the on-site facilities 
are complicated by the recent adoption of the Resource Conser
vation and Recovery Act (RCRA). RCRA has established a list 
of "hazardous wastes"(EHW) which is lengthy and appended 
regularly. If wastes having a hazardous designation are in
cluded in the East and/or West Landfills, strict closeout 
requirements are a possibility. Assuming no EHW materials 
are present, the currently on-going RCRA inventory of open 
dumps will probably eventually close both landfills for either 
of two reasons: 1) they overlie a principal or sole source
aquifer, and 2) water quality data at the production well has 
exceeded 10 mg/1 NO3-N which is the allowable limit at the 
waste boundary.

If the concentrations of NO3-N can be maintained below 
the 10 mg/1 level, not only will the production well remain 
a viable source but the landfill may be less susceptible to 
close scrutiny. Therefore, an improved moisture routing 
program to minimize the volume of water infiltrating into 
and percolating, through the waste is suggested. This pro
gram would require minimum action of sloping or grading the 
area above the waste, placing a low permeability clay cover 
and finally a soil cap to maximize soil moisture retention 
and minimize the infiltration. Suitable vegetation to 
stabilize the soil cover and maximize evapotrahspiration is 
suggested. A similar cover program at the West Landfill is 
suggested. However, the absence of a downgradient user such 
as the plant production well may justify less stringent close
out procedures at that site.

Note that the above conclusions and recommendations are

-18-
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based on the data collected over the past year. Comparison 
of our local water table map with older published regional 
maps indicates that the water table elevation or potentio- 
nietric surface observed this winter and spring are comparable 
to earlier years. Without a lengthy on-site period of record 
we cannot definitely say that infiltrating precipitation is 
the sole cause of the increases in contamination. The data 
available to date does support this conclusion. If condi- 
tions other than those noted in this report are observed, 
we should be notified in order to reconsider and perhaps 
revise our conclusions and recommendations.

\

-20-
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.Drilllhg Fluid Soil. .Rock.

INSPCCTOR^ REUARKS

Pgckil M*glfgM«Wf, Mt*r 
loit, griiiign con*.,covinf, 
void, il(.

geologist's log

(continued)

GRAVEL, SOME CLAY SEAMS

Boring completed at 115 feet

SWEET. EDWARDS & 

ASSOCIATES. INC.
GROUND WATER RECORD

Diplh lo Wolir Tim. Ool. 0«iK> ol Coiln



American uriiling u Devexopmenc, IncCONTRACTOR
ORU.ER____
INSPECTOR—
OATE: HOLE BEGUN.

PROJ. NO.
PROJ. NAUE Kaiser Aluminum Trentwood Works
LOCATIO^V__Rpri- T T?RM R 44F^
SURF. EL.

HELPER——
LOGGER_______
CASING PULLED. ROCK EL.9/28/79

SOIL SAUfLt IHSKCTOH'S dEUA»K5DRILLUM RECORDDEPTH 
I FI)

RECORD
Pgckd HMlrMMl*<,.w«««r 
loii, orliiion con4.,covlnf, 
«oU, (tc.

GEOLOGISTS LOG

TOP SOIL
GRAVEL

SMALL BOULDERS AND GRAVEL

25 -

COARSE GRAVEL, SOME FINES

Water first
encounted at

53 feet

GRAVEL, CLAY CONTENT

GRAVEL, WASHED

CEMENTED SAND PEA GRAVEL

Boring Completed at 90 feet

® Show cosing(iljdtptti p»rloro1ioni pUzomtler
Indicolt m«thod odvpncing hoU through toil.

GROUND WATER RECORD

ASSOCIATES/ INCDiameter Is) SomoW (»1 Well diameter is 6 inch 
yUeighf Sompier HcwmerDrlHlng Fluid SoilRock- 
Free Drop Somplir



CONTRACTOR American urilling and Development, Inc.
ORI-LER—---------------------- HELPER________ '
INSPECTOR---------------------- LOGGER—____________ __ (Soil),__ 1__

BORING NO.
’2

DATE: HOLE BEGUN___
10-5-79

CASING PULLED- ■ LOG. -(Soil).
.(Rock)

(Rock)

PROJ. NO_______
PROJ. NAME Kaiser Aluroinum Trentwood Works _
LOCATION Spokane (SEf SE^ Sect 3 T25N R 44E) '
ajRf. EL------------------------ --- ROCK Fi trIM!

» I r. 
1 : 8 Sii

JS.

H+J
(Uid

r\ ^ '

ST-"0) ± '
Oi ▼ in

DEPTH
(Ft)

-Q-

2-5,

23-

50 -

72-

soil SAUPLC RECORD
lAHIf

Ita
6“

Umt
Iy»» }l DRILLINO RECORD

Tjm
lit

Rw«
Nt.

N«.
SM

!»{•«

in.)
%

R«e
ROD

© Show diometif.Etipth coilflg(i)t<Ji()rth pirJorotioM pUrom*»er 
hdicoti m«fhod odvoncing hoii through soil.

Oiometer (s) SomoW (l)
iljighl Somplflf Kommir__
Fr« Drop Sompkr Homn>ir,

well diameter is 6 inches
.Drinug Fluid Soil. -Rock.

INSPECTORS REUARKS
rtcktl HMll><Ml*(, »•«*> 
loll, aHiiien conU. ,co>inf, 
void, ole.

Water first 
■ encountered 
at 90. feet

geologist's log

SWEET. EDWARDS & 

ASSOCIATES. INC.

GRAVEL AND SMALL BOULDERS

GRAVEL COARSE AND SAND

GRAVEL COARSE AND SMALL BOULDERS

SOME BROWN CLAY AND GRAVEL

BROWN CLAY AND GRAVEL

SAND COARSE GRAY CLAY AND GRAVEL '

GROUND WATER RECORD
OipiR 10 Wolir Timi Doll Ciplh ol Coilng



. 2' ^ •CONTRACTOR____ _
ORLLER_________
INSPECTOR______ _
DATE: HOLE BEGUN.

PROJ. NO. _ 
PROJ. NAME 
LOCATION _ 
SURF. EL.-

--------- — BORING NO.,---------- SH--------— (
• Kaiser Aluminum Trentwood WorksHELPER________

LOGGER________
CASING PULLED.

(Rock)
(Rock) ROCK EL.- TD-L20.

SOIL SAUMt INSPtCrOK'S KtUWKSDRILLING RECORDRCCORODEPTH 
(Ft) 

WO —

Pgckil

Ion, eMitian cand.,cavini, 
vald, tic.

GEOLOGIST'S LOG

(Continued)

SAND COARSE GRAY. CLAY AND GRAVEL

Boring Completed at 120 feet

Show dkimtt#f,(J4pfh coilflg(»)idfpth p»r(orotioni pl«iom«tef 
Irvlicoti nv*1l»d advoocing ty3l» through soil.

GROUND WATER RECORD
Oipih la walir

ASSOCIATES. INCDiometei’ is) SampW(i)._-_
Wtigh) Sompi*f Homier_
Fr«« Drop Sonspiar HomTTur

Drilling Fluid Sotl.



Anierj-can urilllng and ueveldpihent, xnc
CONTRACTOR
DRU-ER___
INSPECTOR-,
DATE: HOLE BEGUN.

PROJ. NO----------- ;-----  BORING. NO. -i____  SH___. , Of
PROJ. NAME Ali^inum Trentwood Works
LOCATIWJ Spokane (NEj'NEf Sect 3 T25N R 44R^
smr. EL.

helper______
LOGGER______ _
CASING PULLED.

ROCK EL.

IHSI^CTOR^ RCWMKJDRILLING RECORDDEPTH
(Ft)

RECOHO

geologist's log

GRAVEL AND BOULDERS

COARSE GRAVEL

BOULDERS

COARSE GRAVEL

ROMP ppoww r’T.AV awn r;pAWPT.

COARSE GRAVELWater first 
encountered 
at 89 feet

GRAVEL SOME FINES (SAND)

SWEET. EDWARDS & 

ASSOCIATES. INC.

Show co»lng(i)idtptti ptrforcrticm pUiom*1w.
lndicot4 mwthod advancing holt through loll. GROUND WATER RECORD

Otplh ID Welt;
ninm.Uf M.Rnmnwlfl diameter is 6 inches
Wljighl Sompiif Homnwr___
Fr»e Drop Somptir Horntnir.

DrIllUg Fluid Soil.



CONTRACTOR.
DRLLER____
INSPECTOR-
DATE: HOLE BEGUN.

helper______
.LOGGER________
CASING PULLED-

PROJ. NO. BORING NO.-----i-----  SH. ' .2

LOG.
(Soli).

.(SoIlL
.(Rock)
(Rock)

PROJ. NAME Kaiser Aluminum Trsntwood V?orks
LOCATION____________________ ^_________________________
SURF. EL----------------------------------ROCK ElTO.

id:
V I t)

1 S s
A

DEPTH 
(FT) 

iO 0—

.^04.

150

SOIL SAUfLt RECORD

P« 
G‘

l»M t -

DRILLING RECORD
t»h
Bit

Ry* N«.
Stf.

R*C«»
(El.)

%
Ric

ROD

Show d)omtf*r,d«pth cotlng(i),d«pth ptrforolicm pi*rom#t»r- 
kvjictrti m*<ho<l odvotviing hot* through »oil.

IHShCCTOR^ Rcums
t^ckil pMlro«<t«r, tr«tyr 
loti, otliiiaii con*.,co>iK|, 
void, tic.

GEOLOGISTS LOG

(continued)
GRAVEL SOME FINES (SAND)

GRAVEL CLAY CONTENT

Boring Completed at 120 feet

Oiamcter ts) SomoW(*l___
\Mdight Sompter Homm«r__
FfM Drop Sompljr Homm*r.

SWEET. EDWARDS & 

ASSOCIATES. INC.
...Drlllirtg Fluid Soil. -Rock.

GROUND WATER RECORD
Otplh lo Want

ilmt Doll Otplh of Cocin



cnwTRArTrip American Drilling and Development, Inc.
DRU.ER_------------------- ----- HELPER—_______________
INSPECTOR—— -------- -----LOGGER--------- -----------------------(Soil)(Rock)
OATE: HOLS BEGUN-----------CASING PULLED----------- LOG(Soil)(Rock)

PROJ. NO., BORING NO.
2 ;

10/13/79

PROJ NAME Kaiser Aluminum Trentwood Works- 
LOCATION Spokane (SWj' NEl Se^ 11 T25N R 44E)

El--------------------------------ROCK Elrn 120'

o I - 
5 2 5
sis

CO

I *0
IW (U H+J 
0) n5

0)
CL, ,,

DEPTH
(PI)
-0-

25 H

50 1

460-

2

SOIL SAUfLC RECORD
SlOM«

P»r.
6-

--- :

-------L

—

—

—

—

—

—

—

l)i»* li DAILLINO RECORD
Tr»«
■ii

Rin
N«.

No.

Sm

Httin
m.i

%
Rtc

ROD

IKSRECTOR'S REL/IAIC5

Rucktl )MMIrwMt»r, v«t*f 
Ion, orltiioa con4.,co>in|, 
«oK, itc.

® Show diomtt*f,(J«pth coilng(»)i(l«pth ptrforoliont pi«iom«tw.
WicoH milhod odvoncing ho*# throogh »oil.

Water first 
— encountered 

at 90 feet

Oiomele'’ 1^1 SomoWl*)___
lUiight Somp*#r Homrrur _ 
FfM Drop Somplsr Homm#r.

.Drilling Fluid SaL -Rock.

SWEET. EDWARDS & 

ASSOCIATES. INC.

GEOLOGIST'S LOG

GRAVEL AND SOIL
nan

GRAVEL AND LARGE BOULDERS

GRAVEL, COARSE

,■ »

GRAVEL AND SAND

GRAVEL

GRAVEL, CLAY, MIXED

GROUND WATER RECORD
Otpth 4o wolir Tlmi Oaii 0«P»1 ol CMlnfl



CONTRACTOR____
ORX-LER________
INSPECTOR______
CATE: HOLE BEGUN.

 CORING NOSH--------------------PROJ NAME Aluminum Trontwood Work.y
LOCATION 
SURE. EL.

HELPER_______
LOGGER_______
CASING PULLED. ROCK EL..

SO/L SAMPLE IHSPECTOH'S REUAJ*K5DRILLING RECORDDEPTH
(Ft)

rO-0 —

RECOUP
Peckil fAMlrKMlM, Mt«r 
Ion, orliiion cond.,co«inf, 
void, otc.

GEOLOGISTS LOG

GRAVEL, CLAY, MIXED

COARSE GRAVEL

Boring Completed at,120 feet

SWEET. EDWARDS & 

ASSOCIATES. INC.

® Show diometor.d^pfh cotl«g(t)i<l*pWi.ptrforo1ioft» pl«iom*tef.
bdicolw nv*<ho<l odvoncing noil throogh >o<l.

GROUND WATER RECORD
Dtplh 10 WQl«f 0»;lh el Caing

Oiomeier Sample (») Well diameter is 6 inch
DrltU^ Fluid Soil.Wvighl SompJar Hovnmtr_

Ff« Drop SoAftplv Hommif
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MokET KETKIEVAL date •/A/U/19

25'i‘.U2U2WASM SAA30061 
97 91 IM.O 117 li- Ib.ii 
KAJStK ALUrt EASIkaTE WELL 
t>3 WAS<I liit.'l liiM
t'ACIEIC NUuni.lEiiT
il'UAAi'iE KlVcK KASlN 
I.KU;ATeK 2111210

0129 HEET OEI'TH
u

UESCK12TII1N

WELL UW.MER«KA!SEK ALUMINU-1 CLHRaoV EaSIGaTe WELL 
WELL L(1CATU1N»SPUKANE COUNTY, SEC 2, T2bN, R99E

' n-JNcKS w«

aI
IsJ

TYPE WELL = DRILLE1J DEPTH UP HhLL'129 El DATE CUNSTRUC'rEI)»1992

ALTITUDE LAND SURPACE.2012ET DEPTH Tu WAVER./9 fT DATe hEAS^HAR H92 
ADU1FHH=SP1KANE GRAVEL WATER USE» INHUSTp 1AL 

HEnArt.<S = USGS A 2Ul



STORET RETRIEVAL DATE 7A/11/1A
25AA0202WASH 536300/il 

^7 A1 18.0 117 12 15.0 
KAISER ALUM EASTGATE WELL 
53 WASHINGTON
PACIFIC NORTHWEST 
SPOKANE RIVER BASIN 
CRDWATER 2111210
2 0129 FEET DEPTH

. DATE TIME DEPTH 
FRDH OF 

TO ; DAY FEET
73/06/27 !<. 35 
73/09/25 13 00 

13 01 
73/12/lR 11 AO 
7A/03/2n 11 05

DATE TIKE DEPTH
FROM OF

TO DAY FEET
.73/06/27 lA 35 
73/09/25 13 "no 

13 01
73/12/IB 11 AO 
7A/03/20 11 05

date time DEPTI
FROM OF 

TO DAY FEET
' 73/06/27 lA 35 
73/09/25 13 00 

13 01
73/12/18 U AO 
7A/03/20 11 05

00028
ANALYZE
AGENCY

CODE

00010
WATER

TEMP
CENT

OOAOO
PH

SU

00095 
CNOUCTVY 

AT 25C
hicrohho

00900 
TOT HARD 

CAC03 
HC/L

00902
NC HARO 

CAC03 
HG/L

OOAIO
T ALK 
CAC03 

HG/L

38260
HBAS

HG/L

32730
PHENOLS

TOTAL
UG/L

00915
CALCIUM
CA.DISS

HG/L
2
2
1

10.2
9.5

7.60
7.90

336
320

150
150

5
A

IA6
1A5

0.03
0.05

7
0

39.0
AO.O

2
2

9.5
9.5

7.90
7.50

357
590

170
190

18
28

1A7
160

0.02
0.10

0
0

A3.0
A9.0

0002B
ANALYZE
AGENCY

CODE

00925
HGNSIUH
MG.DISS

HG/L

009^5

PTSSIUH
K.OtSS

HC/L

00930
SODIUM

NA.DISS
HG/L

00931 
SODIUM 

ADSBTION 
RATIO

OOAAO 
HC03 ION 

HC03 
HC/L

00AA5 
C03 ION 

C03
HG/L

00A05
C02

HG/L

009A0
CHLORIDE

CL
HG/L

00950
FLUDRint
F.DISS

MG/L
2 13.0 7.50 5.80 0.2 178 0 « J. *2
1

12.0 6.90 A.50 0.2 177 0
n

3
0. 10 
0.00

2
2

lA.O
16.0

' 7.10
12.00

5.AO 
3A.00

0.2
l.l

179
195

0
0

*3.6
9.9

7
60 0. 10 

0. 10

00028
analyze
AGENCY

CODE

009A5
SULFATE
SUA-TOT

HG/L

00620
N03-N
TllTAL

hg/l

00615
N02-N
total

hg/l

00610
NH3-N
TOTAL

HG/L

00625
tot KJEL

N
HG/L

00671 
PHDS-DIS 

DRTHO 
HG/L P

00665
PHDS-TUT

HC/L P

01000
ARSENIC
AS.DISS

UC/L

01025
CADHIIJH

CD.DISS
UG/L

2 12 2.000 0.000 0.010 O.OBO 0.003 o.ooa A 1
0

2
1

11 l.AOO 0.002 0.010 0.050 O.OOA O.OOA 6
2
2

11
16

3.100
5.A0C

0.003
0.013

0.020
p.690

0.060
0.910

0.018
0.003

0.020
P.OOA

3
2

0
0

12
T.DS

\1S
ITH
19 7 
31-5'



STORE! RETRIEVAL OATE 7A/U/14 25AA0202WASH 53&300fcl 
A7 Al Ifl.O 117 12 IS.O 
kaiser ALUM EASTOATE WELL 
53 WASHINGTON
pacific NORTHWEST 
SPOKANE RIVER BASIN
GRDWATER .ncb'tu2 0129 FEET DEPTH

12

ffl
1

iTi.

OATE time OEPTH 
FROM OF 

TO DAY FEET

73/0N/27 lA 35 
73/09/25 13 00 

13 ni
73/12/lR II AO 
7A/03/20 11 05

OATE TIKE OEPTH 
FROM OF 

TO DAY FEET

73/0N/27 lA 35 
73/09/25 13 00 

13 01 
73/12/18 11 AO 
7A/03/20 11 05

00028 01030
analyze CHROHIUH 
AGENCY CR.OISS 

COUE UG/L

OlOAO 010A6
COPPER iron
CU.OISS FE.niSS 

UG/L UC/L

2
2
1
2
2

00028
analyze
AGENCY

CODE
2
2
1
2 
2

0
0

0
30

39390 
EMORIN 

WHL SHPL 
UG/L

AO
20

60
10

01056
HANGHESE
HN.DISS

UG/L
0.0
0.0

0.0
C.O

010A9
LFAD

B.niss
UG/L

71900
MERCURY
HGiTOTAL

UG/L
0.0
0.1

0.0
0.0

01090
ZINC

ZN.niss
UG/L

360
60

80
90

393A0 39380
BHC DIELDRIN

WHL SMPL WHL SHPL 
UG/L UG/L

Q.OOIK O.QOIK

39A00 
TOXPHENE 
WHL SHPL 

UG/L

39A10 
HCHLR 

WHL SHPL 
UG/L

39350
chlroane 
WHL SHPL 

UG/L

39360
ODD

WHL SHPL 
UC/L

39365
DOE

WHL SHPL 
UG/L

0.002K 0.060K O.OOIK 0.005K O.OOIK O.OOIK



STORET RETRIEVAL DATE 7A/U/19

Ln

Zs'iAUllllWASll W630U60 
A7 Al 33.(1 117 10 JA.O 
iyuR/u(c li>iu rAi(i; .-itLL 
S3 MASH1hOIUi>|'
RALlt-lC IMUkriWfcST 
SCIIRAI'IC KIVI-R hASIl-l 
LKUiArEK 2U1210
i OlfiU REET DERTH

UtSCklRTlUrt
WELL LiHHER»SPUKANc INDUSTRIAL RAKR

HELL LllCATlUN'SRUKAl^E CUUIlTV, SEC li T2SH. RAAE

U<-vcRS »=2

TYRE WELL *UR. ILL El) UERTH HR HELL'loO RT DATE CUwSl KUCTEIJ*

altitude land SURRACE*2n50FT UERTH Tu HATEK'OA FT DATE HEAS»HAY 1931 

AIIUIFER=SRIXANE gravel water IiSE'ImUUSTKIAL

KEHaRKS'USGS « IJl

■J : ;

13



STOREt RETRIEVAL DATE 7A/11/1A J5AA0101WASH S3630060 
A7 35.0 V17 10 3A.0 
SPOKANE INO PARK WELL *2 
53 WASHINGTON
pacific northwest
SPOKANE RIVER BASIN 
GRUWATER2 0160 FEET DEPTH

DATE TIKE DEPTH
FROM OF

■ TO DAY FEET

73/0A/27 15 00

00028
analyze
agency

CODE

2

OOOIO
WATER

TEMP
CENT

10.6 
in C

009QO
PH

SU

7.70
7.90

00095
CNOUCTVY

AT 25Chicromho

289 
■ 297

00900
TOT HARO 

CACD3
HG/L

190
150

00902
NC HARD 

CAC03
HG/L

5
3

00910
T ALK 
CAC03

HG/L

136
193

38260
HAAS

HG/L

0.00
0.06

32730
PHENOLS

TOTAL
UG/L

0
0

00915
CALCIUM
CA.niss

MG/L

35.0
37.0

73/09/25 12 30
12 31

73/12/lR 12 20

2
1
2

LU«3

10.0
Q ^

7.90
7 .AO

325
293

160
190

16 . 
6

198
135

0.01
0.10

0
0

91.0
35.0

7A/03/20 10 00
1

2

1 DATE TIME DEPTH
FROM OF

30 day feet

00028
analyze
AGENCY

CODE

00925
HGNSIUH
MG,0 IS S 

MG/L

i
00935

PTSSUJM
K. 01 SS 

MG/L

00930 
SODIUM 

NA.DISS 
HG/L

00931
SOOIUH

ADSBTION
RATIO

00990 
HC03 ION 

HC03 
HG/L

00995
C03 ION

C03
HG/L

00905
CD2

HG/L

00990
CHLORIDE

CL
HG/L

00950 
FLUORIDE 

F.DISS 
HG/L

0. 10

73/0A/27 15 00 
73/09/25 12 30

2
2

13.0
13.0

1.70
1.90

3.60
3.00

0.1
0.1

166
179

P
. 0

1

1

0.00

0.20
12 31

73/12/lB 12 20

1
2
2

15.0
1 ^ fi

2.00
1.90

3.90
3.30

O.l
O.l

181
169

0
0

3 .6 
6.6

1
1 0.20

79/03/20 10 00 i 3 t u
•

DATE time depth 
FROM OF

TO day feet

73/06/27 15 00

00028
analyze
AGENCY

CODE

2

«
00995

sulfate
S09-T0T

HG/L

11
1 A

006 20 
N03-N 
TOTAL 

HG/L

0.810 
0.7 10

00 615 
N02-N 
TOTAL 

MG/L

0.001
0.003

00610
NH3-N
TOTAL

MG/L

0.010
0.010

00625 
TOT KJEL

N
HG/L

0.050
0.030

00671 
PHOS-DIS 

ORTHO 
HG/L P

0.002
0.007

00665
PHQS-TOT

HC/L P

0.010
0.008

OlOOO
ARSENIC
AS.DISS

UC/L

3
9

01025 
CADMIUM 

CDiOISS 
UG/L

0
0

73/09/25 12 30
12 31 

73/12/lB 12 20

2
1
2

Iw

11
1 1

2.100
0.820

0.002
0.001

0.010
0.030

0.080
0.900

0.00 8 
0.003

0.008
0.005

9
3

0
0

79/03/20 10 00 2
i k

3
Tt)S
NsC,/u
160
\60

Ml i l(3



STORfi-t RETRIEVAL DATE 7A/ll/l<t 25AA0101WASH 5363O0A0 
AT A1 35.0 U7 10 3A.0 
SPOKANE IND PARK WELL #2 
53 WASHINGTON
pacific northwest
SPOKANF RIVFR BASIN 0r6“?E?T

3
DEPTH

DATE time OEPTH 
FROM OF 

30 OAV FEET

0002B
analyze
AGENCY

CODE

01030 OlOAO
chrohuih copper 
CR.DISS CU.DISS 

Ur./L IIG/L

01OA6 01056
IRON HANGNESE

FF.DISS HN.DISS 
UG/L UG/L

OlOA-)
LEAD

PB.niSS
IJG/L

71900 
mercury 
HG,TOTAL 

IJG/L

01090
ZINC

ZN.DISS
UG/L

393A0 393B0
BHC DIFLORIN

WHL SMPL VHL SHPL 
UG/L IJC/L

73/06/27 15 00 
73/09/25 12 30 

12 31
73/12/lB 12 20 
76/03/20 10 00

2
2
1
2
2

0
0

10
16

60
20

0.0
0.0

2
3

0.2
0.0

30
20 O.OOIR O.OOIK

2
5

0
10

0.0
50.0

0.0
0.0

0
20

td
1

DATE TIME DEPTH 
FROM OF

30 day feet

0002R
analyze
AGENCY

CODE

39390 
ENORIN 

WHL SHPL 
UC/L

39AOO 
30XPHENE 
WHL SHPL 

UG/L

39610
hchlR 

WHL SHPL 
• UG/L

39350 
CHLRDANE 
WHL SHPL 

■UG/L

39360
ODD

WHL SHPL 
UG/L

39365
DOE

WHL SHPL 
UG/L

73/06/27 15 00 
73/09/25 12 30 

12 31 
73/12/lR 12 20 
76/03/20 10 00

2
2
1
2
2

0.002K 0.060K O.OOIK 0.005K
O.OOIK
O.OOIK

O.ffOlK
'O.OOIK




